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ABSTRACT 

This  study  examined  158  malaria  and  182  control  subjects  in  order  to  determine  the  associations  between 
ABO  blood  group,  secretor  status  and  malaria  infection.  From  each  participant,  5  ml  of  venous  blood  was  withdrawn  for 
malaria  parasite  and  ABO  blood  grouping  tests  and  2  ml  of  saliva  was  collected  for  determination  of  secretor  status. 
The  results  showed  that  the  distributions  of  ABO  blood  groups  among  malaria  subjects 
(O  47.5%;  A  24.7%;  B  21.5%  and  AB  6.3%)  and  controls  (O  50.6%;  A  23.6%;  B  20.3%  and  5.5%)  were  not  significantly 
different  (*  =  0.36,  df  =  3,  p  =  0.945).  Malaria  among  secretors  (43.5%)  was  significantly  less  than  among  non-secretors 
(56.4%)  (*2  =  4.02,  df  =  1,  p  =  0.045).  Secretors  varied  significantly  among  ABO  blood  groups 
(x2  =  16.10,  df  =  3,  p  =  0.001).  Group  O  secretors  (86.2%)  were  significantly  more  than  non-group  O  secretors  (68.2%) 
(*2=15.61,  df  =  3,  p<0.0001)  and  group  O  secretors  who  had  malaria  (34.7%)  were  significantly  less  than  non-group 
O  secretors  (54.2%)  (*2=  10.05,  df  =  1,  p  =  0.002).  Malaria  among  this  study  population  was  associated  with  non-secretion 
of  ABH  substances  but  not  ABO  blood  group  and  least  associated  with  Group  O  secretors. 
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INTRODUCTION 

ABO  blood  group  and  ABH  secretor  status  are  of  clinical  importance  and  have  been  associated  with  some 
diseases.  For  instance,  non-group  O  individuals  have  been  reported  to  be  more  susceptible  to  arterial  and  venous 
thromboembolism  compared  to  group  O  individuals  (Jenkins  and  O'Donnell  2006;  Tregouet  et  al.  2009)  [1,  2]  but  are 
more  resistant  to  cholera  (Harris  et  al.  2005)  [3].  While  some  authors  have  reported  no  significant  associations  between 
ABO  blood  group  and  malaria  (Bayoumi  et  al.  1986;  Akinboye  and  Ogunrinde  1987;  Thakur  and  Verma  1992;  Montoya  et 
al.  1994;  Uneke  et  al.  2006)  [4-8],  others  have  reported  significant  associations  (Singh  et  al.  1995;  Fischer  and  Boone 
1998;  Lell  et  al.  1999;  Migot-Nabias  et  al.  2000;  Beiguelman  et  al.  2003;  Pathirana  et  al.  2005)  [9-14]. 

Similarly,  secretors  have  been  reported  to  be  more  resistant  to  infections  such  as  influenza 
(Blackwell  et  al.,  1986a)  [15],  meningitis  and  pneumonia  (Blackwell  et  al.  1986b)  [16]  and  urinary  infection  caused  by 
Escherichia  coli  (Sheinfeld  et  al.  1989)  [17]  but  more  susceptible  to  infections  caused  by  norovirus  (Thorven  et  al.  2005) 
[18],  influenza  virus,  rhinovirus,  respiratory  syncytial  virus  and  echovirus  (Raza  et  al.  1991)  [19].  We  are  not  aware  of  any 
report  on  the  relationship  between  ABH  secretor  status  and  malaria  infection  in  Nigeria  where  malaria  is  quite  endemic 
(FMOH  2005)  [20].  There  are  differences  in  the  frequencies  of  ABO  blood  groups  and  secretors  from  one  geographical 

|  Impact  Factor(JCC):  1.4507  -  This  article  can  be  downloaded  from  www.impactjournals.us  | 


i  in  [j  a  c  c 


ournais 


18 


Christopher  Igbeneghu  &  Japhet  Madu  Olisekodiaka 


region  to  another  but  the  distribution  of  secretor  status  among  ABO  blood  groups  is  not  well  documented  and  interactions 
between  ABO  blood  group,  secretor  status  and  malaria  have  not  been  studied.  Therefore,  the  objectives  of  this  study  were 
to  find  out  the  relationship  between  ABO  blood  group  and  secretor  status  and  to  determine  the  associations  between 
ABO  blood  group,  ABH  secretor  status  and  malaria  infection. 

MATERIALS  AND  METHODS 

The  study  was  carried  out  in  Osogbo,  an  urban  town  in  Southwestern  Nigeria.  Participants  were  drawn  from 
patients  attending  malaria  clinics  at  Ladoke  Akintola  University  of  Technology  Teaching  Hospital  and  Osun  State  General 
Hospital,  Asubiaro,  both  in  Osogbo,  Osun  State,  Nigeria  and  apparently  healthy  persons  who  visited  these  facilities  for 
blood  donation  or  routine  investigation. 

A  total  of  340  subjects  of  age  >16  years  participated  in  this  study  from  June,  2010  to  November,  2011  after 
clinical  examination  and  informed  consent  were  obtained.  Two  categories  of  subjects  were  studied.  The  first  group 
consisted  of  158  malaria  patients.  The  second  group  consisted  of  182  apparently  healthy  individuals  without  malaria  as  of 
the  time  of  investigation.  Ethical  approval  for  this  study  was  obtained  from  the  Ethical  Committee  of  Ladoke  Akintola 
University  Teaching  Hospital,  Osogbo,  Nigeria. 

A  sample  of  5  ml  of  venous  blood  and  2  ml  of  saliva  were  collected  from  each  participant  into 
ethylenediaminetetraacetic  acid  (EDTA)  bottle  and  plain  bottle  respectively  for  laboratory  investigations.  Thick  and  thin 
blood  films  stained  with  3%  Giemsa  were  examined  for  malaria  parasites.  At  least  200  microscopic  fields  were  examined 
before  declaring  a  smear  as  negative.  ABO  blood  group  antigens  tests  were  performed  by  standard  tube  and  tile  techniques 
(Dacie  and  Lewis,  1994)  [21].  Controls  were  set  up  appropriately.  Anti-A  and  anti-B  were  used  according  to  the 
manufacturer's  instructions.  Secretor  and  non-secretor  phenotypes  were  identified  using  the  haemagglutination  inhibition 
test  (Rahman,  1997)  [22]. 

The  statistical  package  for  social  sciences  (SPSS  version  14)  was  used  for  statistical  analysis.  Differences  between 
percentages  and  proportions  were  tested  by  chi-square  test.  Sample  means  were  compared  by  student's  t  test. 
A  p-value  of  <  0.05  was  considered  to  be  significant. 

RESULTS 

Of  the  340  study  participants,  160  (47.1%)  were  males  and  180  (52.9%)  were  females.  The  distribution  of 
secretors  status  among  the  study  participants  by  sex  and  ABO  blood  group  are  given  in  table  1.  Of  the  160  males, 
122  (76.3%)  were  secretors  and  38  (23.7%)  were  non-secretors  while  140  (77.8%)  and  40  (22.2%)  of  the  180  females  were 
secretors  and  non-secretors  respectively.  There  was  no  significant  difference  between  secretor  status  and  sex 
(x2  =  0.112,  df  =  1,  p  =  0.737).  A  total  of  262  (77.1%)  of  the  study  population  were  ABH  secretors  and  78  (22.9%)  were 
non-secretors.  The  distribution  of  the  ABO  blood  group  among  the  340  study  participants  showed  that  167  (49.1%)  were 
group  O,  82  (24.1%)  were  group  A,  71  (20.9%)  were  group  B  and  20  (5.9%)  were  group  AB.  Of  the  167  group  O 
individuals,  144  (86.2%)  were  secretors  and  23  (13.8%)  were  non-secretors,  54  (65.9%)  of  the  82  group  A  individuals 
were  secretors  and  28  (34.1%)  were  non-secretors,  50  (70.4%)  of  the  71  group  B  individuals  were  secretors  and 
21  (29.6%)  were  non-secretors  while  14  (70.0%)  and  6  (30.0%)  of  group  AB  individuals  were  secretors  and  non-secretors 
respectively.  There  was  a  significant  difference  in  the  distribution  of  secretors  among  the  ABO  (O,  A,  B  and  AB) 
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blood  groups  (*2  =  16.10,  df  =  3,  p  =  0.001).  Group  O  individuals  had  significantly  higher  number  of  secretors  than: 
(i)  non-group  O  individuals  (*2  =  15.61,  df  =  1,  p  <  0.0001),  (ii)  group  A  individuals  (*2  =  14.02,  df  =  1,  p  =  0.0002)  and 
(iii)  group  B  individuals  (*2  =  8.26,  df  =  1,  p  =  0.004).  However,  there  was  no  significant  difference  in  the  distribution  of 
secretors  among  the  A,  B  and  AB  blood  groups  ("2=  0.4,  df  =  2,  p  =  0.82). 


Table  1:  Distribution  of  Secretors  Status  among  the  Study 
Participants  by  Sex  and  ABO  Blood  Group 


Secretors 

Non-Secretors 

Total 

Sex  (%) 

Male 

122  (76.3) 

38  (23.7) 

160(47.1) 

Female 

140  (77.8) 

40  (22.2) 

180  (52.9) 

ABO  Phenotypes(%) 

O 

144  (86.2) 

23  (13.8) 

167  (49.1) 

A 

54  (65.9) 

28  (34.1) 

150  (24.1) 

B 

50  (70.4) 

21  (29.6) 

71  (20.9) 

AB 

14  (70.0) 

6  (30.0) 

20  (5.9) 

Total 

262  (77.1) 

78  (22.9) 

340  (100.0) 

The  distribution  of  sex,  ABO  blood  group  and  secretion  phenotypes  among  the  malaria  and  control  subjects  are 
given  in  table  2.  Of  the  340  subjects  who  participated  in  this  study,  158  (46.5%)  were  malaria  subjects  while  182  (53.5%) 
were  control  subjects.  Of  the  158  malaria  subjects,  78  (49.4%)  were  males  and  80  (50.6%)  were  females  while  82  (45.1%) 
and  100  (54.9%)  of  the  182  control  subjects  were  males  and  females  respectively.  There  was  no  significant  association 
between  malaria  and  sex  (*2=  0.63,  df  =  1,  p  =  0.43).  Also,  the  mean  age  of  the  malaria  infected  subjects  (31.4+11.4  years) 
and  that  of  the  control  subjects  (32.5+12.1  years)  were  not  significantly  different  (t  =  1.07,  p  =  0.10).  Of  the  158  malaria 
subjects,  75  (47.5%)  were  group  O,  39  (24.7%)  were  group  A,  34  (21.5%)  were  group  B  and  10  (6.3%)  were  group 
AB  while  of  the  182  control  subjects,  92  (50.6%)  were  group  O,  43  (23.6%)  were  group  A,  37  (20.3%)  were  group  B  and 
10  (5.5%)  were  group  AB.  The  distribution  of  ABO  blood  group  phenotypes  between  the  malaria  subjects  and  controls  was 
not  significantly  different  ("2=  0.36,  df  =  3,  p  =  0.945).  In  addition,  of  the  158  malaria  subjects,  114  (72.2%)  were  secretors 
and  44  (27.8%)  were  non-secretors  while  148  (81.3%)  and  34  (18.7%)  of  the  182  control  subjects  were  secretors  and 
non-secretors  respectively.  So  of  the  262  secretors,  114  (43.5%)  had  malaria  while  44  (56.4%)  of  the  78  non-secretors  had 
malaria.  Malaria  was  significantly  more  associated  with  non-secretors  than  secretors  (*2  =  4.02,  df  =  1,  p  =  0.045). 


Table  2:  Distribution  of  Sex,  ABO  Blood  Group  and  Secretion 
Phenotypes  among  the  Malaria  and  Control  Subjects 


Malaria  Subjects 
(%)  n=158 

Control  Subjects 
(%)  n=182 

Total  (%) 
n=340 

Sex 

Male 

78  (49.4) 

82  (45.1) 

160  (47.1) 

Female 

80  (50.6) 

100  (54.9) 

180  (52.9) 

ABO  Phenotypes 

O 

75  (47.5) 

92  (50.5) 

167  (49.1) 

A 

39  (24.7) 

43  (23.6) 

82  (24.1) 

B 

34  (21.5) 

37  (20.3) 

71  (20.9) 

AB 

10(6.3) 

10(5.5) 

20  (5.9) 

Secretion  Phenotypes 

Secretor 

114(72.2) 

148  (81.3) 

267  (77.1) 

Non-Secretor 

44  (27.8) 

34(18.7) 

78  (22.9) 

Total 

158  (46.5) 

182  (53.5) 

340  (100.0) 
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The  distribution  of  ABO  blood  group,  secretor  status  and  malaria  infection  among  the  study  participants  is  given 
in  table  3.  Of  the  167  group  O  individuals,  144  (86.2%)  were  secretors  with  50  (29.9%)  and  94  (56.3%)  being  malaria 
positive  and  malaria  negative  respectively  and  23  (13.8%)  were  non-secretors  with  13  (7.8%)  and  10  (6.0%)  being  malaria 
positive  and  malaria  negative  respectively.  Of  the  82  group  A  individuals,  54  (65.9%)  were  secretors  with  33  (40.2%)  and 
21  (25.6%)  being  malaria  positive  and  malaria  negative  respectively  and  28  (34.1%)  were  non-secretors  with  15  (18.3%) 
and  13  (15.8%)  being  malaria  positive  and  malaria  negative  respectively.  Of  the  71  group  B  individuals,  50  (70.4%)  were 
secretors  with  22  (31.0%)  and  28  (39.4%)  being  malaria  positive  and  malaria  negative  respectively  and  21  (29.6%)  were 
non-secretors  with  12  (16.9%)  and  9  (12.7%)  being  malaria  positive  and  malaria  negative  respectively.  Of  the  20  group 
AB  individuals,  14  (70.0%)  were  secretors  with  9  (45.0%)  and  5  (25.0%)  being  malaria  positive  and  malaria  negative 
respectively  and  6  (30.0%)  were  non-secretors  with  4  (20.0%)  and  2  (10.0%)  being  malaria  positive  and  malaria  negative 
respectively. 

Among  the  secretors,  malaria  infection  varied  significantly  with  O,  A,  B  and  AB  blood  groups 
(x2  =  13.79,  df  =  3,  p  =  0.003)  but  not  with  A,  B  and  AB  blood  groups  (*2=  3.71,  df  =  2,  p  =  0.157).  Group  O  secretors  were 
significantly  less  associated  with  malaria  than:  (i)  non-group  O  secretors  (*2  =  10.05,  df  =  1,  p  =  0.002) 
(ii)  group  A  secretors  (*2=11.23,  df=l,  p=0.0008)  and  (iii)  group  AB  secretors  (*2  =  4.77,  df  =  1,  p  =  0.029). 
Among  the  non-secretors,  there  was  no  significant  association  between  ABO  (O,  A,  B  and  AB)  blood  groups  and  malaria 
infection  (*2=  0.35,  df  =  3,  p  =  0.95). 


Table  3:  Distribution  of  ABO  Blood  Group,  Secretor  Status  and 
Malaria  Infection  among  the  Study  Participants 


Blood 
Group 

Total 

Secretor  (%) 

Total 

Non-Secretor  (%) 

Total 

Mal+ve 

Mal-ve 

Mal+ve 

Mal-ve 

O 

167(49.1) 

50(29.9) 

94(56.3) 

144(86.2) 

13(7.8) 

10(6.0) 

23(13.8) 

A 

82(24.1) 

33(40.2) 

21(25.6) 

54(65.9) 

15(18.3) 

13(15.8) 

28(34.1) 

B 

71(20.9) 

22(31.0) 

28(39.4) 

50(70.4) 

12(16.9) 

9(12.7) 

21(29.6) 

AB 

20(5.9) 

9(45.0) 

5(25.0) 

14(70.0) 

4(20.0) 

2(10.0) 

6(30.0) 

340(100.0) 

114(33.5) 

148(43.5) 

262(77.1) 

44(12.9) 

34(10.0) 

78(22.9) 

DISCUSSIONS 

The  distributions  of  ABO  blood  group  in  the  study  population  were  similar  to  those  earlier  reported  for 
Southwestern  Nigeria  (Falusi  et  al.  2000;  Igbeneghu  et  al.  2012)  [23,  24].  There  was  no  significant  relationship  between 
prevalence  of  malaria  infection  and  ABO  blood  group  in  this  study.  Many  previous  studies  carried  out  between 
asymptomatic  malaria  and  ABO  blood  groups  reported  no  significant  associations  (Bayoumi  et  al.  1986;  Akinboye  and 
Ogunrinde  1987;  Montoya  et  al.  1994;  Uneke  et  al.  2006;  Igbeneghu  et  al.  2012)  [4,  5,  7,  8,  24]  while  most  of  the  studies 
that  reported  significant  associations  were  between  severe  malaria  and  ABO  blood  groups  with  many  reporting  that  group 
O  protected  against  severe  malaria  better  than  non-group  O  (Fischer  and  Boone  1998;  Lell  et  al.  1999;  Migot-Nabias  et  al. 
2003;  Cserti  and  Dzik  2007;  Loscertales  et  al.  2007;  Rowe  et  al.  2009)  [10-12,  25-27].  Cases  of  malaria  observed  in  this 
study  were  mild  but  not  severe. 

The  distribution  of  secretors  (77.1%)  and  non-secretors  (22.9%)  among  the  study  participants  compares  with  what 
is  generally  obtained  worldwide  where  20%  are  non-secretors  (Dacie  and  Lewis,  1994)  [21].  There  was  a  significant 
association  between  secretor  status  and  malaria  infection  in  this  study  as  a  higher  percentage  of  non-secretors  had  malaria 
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than  secretors.  This  implies  that  non-secretor  state  is  significantly  associated  with  malaria  suggesting  that  the  secretor  gene 
may  directly  or  indirectly  participate  in  conferring  susceptibility.  In  this  study,  we  observed  a  significant  higher  number  of 
secretors  among  blood  group  O  individuals  than  non-group  O  individuals.  This  is  in  line  with  the  observation  of  Jaff 
(2010)  [28]  who  reported  a  significant  increased  incidence  of  secretors  among  blood  group  O  individuals. 

Group  O  secretors  were  significantly  less  associated  with  malaria  than  non-group  O  secretors  in  this  study. 
While  the  ABO  gene  did  not  seem  to  protect  against  mild  malaria  infection,  the  secretor  gene  did  as  non-secretors  were 
more  prone  to  malaria  infection  compared  to  secretors.  From  our  study,  it  appeared  that  the  interactions  between 
ABO  blood  group  gene  and  ABH  secretion  gene  produced  a  synergy  that  allows  group  O  secretors  to  be  more  protected 
against  malaria  infection  compared  to  non-group  O  secretors. 

CONCLUSIONS 

This  study  shows  no  significant  association  between  malaria  infection  and  ABO  blood  group  phenotypes. 
However,  malaria  infection  is  more  associated  with  non-secretors  of  ABH  antigens  than  secretors  and  less  associated  with 
group  O  secretors  than  non-group  O  secretors. 
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